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destruction of the tooth-supporting tissues, thus resulting in the development of periodontal pockets, alveolar bone loss, and tooth mobility. 2 The CP has been suggested to be a suspected risk factor for the development of cerebrovascular/cardiovascular diseases, [3] [4] [5] [6] [7] pulmonary diseases, 4 as well as pregnancy, diabetes, 4 cancer, 8, 9 rheumatoid arthritis, 10 and osteoporosis. 11 Obstructive sleep apnea and its associated daytime symptoms form a syndrome, the obstructive sleep apneahypopnea syndrome. 13, 14 Risk factors for periodontal disease include age, smoking, drinking, obesity, and diabetes, whereas both periodontal disease and OSA are associated with systemic inflammation.
AIMS AND OBJECTIVES

Aims
• To investigate the prevalence of periodontal diseases in OSA patients.
• To identify the various factors common to OSA and periodontal diseases.
Objective
The objective of the study is to explore the association between OSA and CP.
MATERIALS AND METHODS
The present study was conducted at Jain ENT Hospital, Jaipur, India, and it was designed to investigate the correlation of OSA with CP. A total of 100 subjects were identified from newly diagnosed patients with OSA and confirmed with polysomnography-derived AHI score >5/hour.
Out of 100 subjects, 93 subjects consented to participate in the study. Subjects were selected based upon inclusion and exclusion criteria. An informed verbal and written consent duly signed by the patient was taken from all the subjects prior to their enrollment into the study.
Inclusion Criteria
• Patients from both sexes with age ranging from 18 to 85 years.
INTRODUCTION
Chronic periodontitis is a preventable and treatable inflammatory disease of the gingiva, l which is characterized by
• No prior history of any treatment for sleep apnea.
• Nonsmokers or former smokers who quit at least 6 months prior to their examination.
Exclusion Criteria
• Subjects with a medical condition requiring antibiotic prophylaxis.
• Patients who had periodontal treatment within the previous 3 months.
• Pregnant and lactating females and patients who underwent complete clinical periodontal examination. Periodontal assessments in this study included the following measures: PI (Silness and Loe 1964), 14 GI (Loe and Silness 1963), 15 PD, and CAL.
Every patient was requested to duly fill a questionnaire whereas the investigator completed a clinical characteristics questionnaire. The questionnaires were designed so as to obtain data for this study as well as for a separate analysis of sociodemographic and clinical characteristics associated with high risk of OSA. The questionnaire was used to obtain information about the patient's age, gender, nasal-breathing status, smoking status, dry mouth, and systemic diseases like hypertension and diabetes mellitus.
Clinical Parameters
• PI: by Silness and Loe (1964) 14 • GI: by Loe and Silness (1963) 15 • Probing PD and CAL: measured by UNC-15 probe • AHI (according to AASMT, 1999)
RESULTS
In the present study based on statistical analysis of clinical parameters and the questionnaire, the following results were observed:
• Clinical parameters, such as PI, GI, CAL, and PD were directly proportional to severity of OSA.
• Factors that were commonly associated between OSA and periodontitis were gender, smoking, hypertension, nasal breathing, and dry mouth.
DISCUSSION
In the present study, the mean PI, GI, PD, and CAL were significantly different among mild, moderate, and severe sleep apnea patients. All periodontal clinical parameters were significantly higher in patients with OSA. 16 On further post hoc analysis, the severe sleep apnea patients had significantly greater PI, GI, PD, and CAL scores compared with the moderate and mild cases. Similarly, the moderate patients had higher PI, GI, PD, and CAL scores as compared with the mild cases, and these differences were statistically significant (p ≤ 0.05).
The increased prevalence of periodontitis in OSA patients could be due to a true association between OSA and periodontitis. OSA could act as an inflammatory mediator for periodontitis or vice versa. (i) The OSA may increase the presence and severity of periodontitis by contributing to increased systemic inflammation; or (ii) periodontitis may be contributing to the increased systemic inflammation noted in OSA patients. 17 Periodontal disease as a chronic inflammatory disease and OSA are associated with multiple inflammatory cells, such as neutrophils and monocytes and inflammatory mediators, such as interleukin (IL)-1, IL-6 and IL-8 and tumor necrosis factor α. This chronic inflammatory state may indirectly contribute to systemic inflammation via mediators. 17 Results were in concordance with the study done by Seo et al, 18 who determined the prevalence of periodontitis in a group of patients diagnosed with OSA and suggested that OSA is associated with periodontitis.
Results were in accordance with those of Ahmad et al, 19 Keller et al, 20 and Gamsiz-Isik et al, 21 who found the association between OSA and CP.
CONFOUNDING FACTORS Gender
The present study demonstrated a prevalence of periodontitis more in males as compared with females. The results are in accordance with the study done by Albandar et al, 22 who attributed this aspect to habits, such as smoking and associated systemic diseases, such as hypertension.
Age
In the present study, there was no specific age predilection associated with OSA. This could be due to diverse population, habits, and systemic status. The results do not agree with the study done by Albandar et al 22 and
Ahmad et al, 19 who reported age predilection.
Smoking Status
In the current study, the incidence of smoking was proportionately related to severity of OSA and periodontal parameters. The number of subjects having history of smoking was considerably higher as compared with those who never smoked. The results are in accordance with the study done by Bergström, 23 Moimaz et al.
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Diabetes
The present study revealed no significant association between subjects having OSA and diabetes. However,
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those OSA subjects having diabetes had a greater tendency of having moderate-to-severe periodontitis. This finding has been supported by Preshaw et al 25 
Hypertension
The OSA subjects having hypertension was significant, which also related to increased incidence of periodontal finding. The study results are in accordance with the study done by Akkara et al. 27 The most common mechanism includes the effect of intermittent negative intrathoracic pressure during apneic episodes and recurrent episodes of hypoxemia and hypercapnia causing abnormal activation of arterial chemoreceptors increased sympathetic activity associated with repeated arousals due to apnea and remodeling of systemic vasculature.
Nasal Breathing
The incidence of no difficulty with nasal breathing in OSA subjects was significant in the present study. However, those subjects who demonstrated difficulty in nasal breathing were having higher incidence of periodontitis, as reflected in the clinical parameters assessed. The findings are supported by the study done by Wagaiyu and Ashley 28 in teenagers.
Dry Mouth
A considerable subject population in the present study had dry mouth. Dry mouth has a direct influence on periodontitis. This may be because saliva does not enter into the periodontal pockets where the bacterial pathogens are located. Drying of mouth can also impair the selfcleansing ability of the oral cavity, leading to gingivitis and increased bacterial colonization. The findings are in accordance with the study done by Dawes.
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CONCLUSION
Further research with larger sample size, biochemical changes, and study of various other confounding factors could be designed for better understanding of the interrelationship between OSA and CP.
